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Method and arrangement for calendering paper and board 
before and a^ter coating. 



Tne present invenzicn concerns c method acccrdrng tc the 
preaiROle or cl&im 1 for calendering paper ana board m the 
manufacture of coated grades of p^aper cr b(oard. 
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The invention also concerns an arrangement for impalement mg 
the method. ' { , ^ ' ' . 



caienoered m order t O' 

C a e n d e r i n g i r. c r e a s e s t e. s mo o t h n e s s 
irface, and m addition, it affects the 



r'aper : r d d a rd 
print ani la. t; 
and glare of tn-; 

thicKness and oulk (om'/gj of rhe material. Cr.anges :-ther than 
those affe-tmg one surface are usuall\' un moent i ona 1 , 
because changes m material thickness are noo aesired. Tne 
unavoidable cnange m k-ulo must r^- adar^ied tv 
surfai^e quality sucn tnizt the desirec surfac^: 
t u 1 -: as vv ell as o :i e d e s i r e c f i n a .1 ma tonal 
Uncoated material can tie suD^ect 



O'bt amed . 
prio-r Ovj t 
C'Ut after 



.ne aesirea 
ce q'o - 1 and 
thiokness are 
■d to oalenoierina 



ne coating step, 
oatmg, c: 



calender ma ma\' be 



: a r r~ 1 e d 
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c: t s e \' e r d ^. s t e p- s . a 
oalendering metho'ds ana app>aratuse 
mia 

mentio-ned, and as the mO'St recent 
calencors and belo calenaers o^a'/ 
caienc^-r has its mdivicual effec 
produced material, as well as its 
appl icaticri . The different tvpes 
are wel] known m the HLanuracture 



^^^ --hine calenders, soft calenaers and suoer 



types c f 
re available, wlnereof 
a lenders may be 
tyt'e O'f :: a lenders, shoe 

on tt:0' guai^ity or the 
own typiical fieid of 
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the same speed es the material beeng treaee^j. The material z: 
be caleroerea travels betweer: tne belt ana the baakmg roll 
and 15 glazed against the surface of tr^e baohma roll. Tne 
O'asKing roll can be neatea and deformations if the surface 
occur due zo tne press pcwer of ohe snoe and the backrng 
roll, and due tC' heat. Tne glazing result is naturally also 
affected by the wetness cf tne web. Tne shoe calender 
provides a numb-er (if advantages, such as tne fact that, due 
ti' tne honaer awe 11 time, a smaller cc:mpr?:ss icn lo^ad and 
r-C'SSitdy t enipe r a tu r-E: may be used tnan m rill calenders, 
still achieving a similar end result, l^ue z^ tne recuced nip 
pressure a smaller contraciion o: the Coienderec; web is 
achievea, thus preserving a greater parr of ohe original 
stiffness, cr bu^k, of tne web. 

A sh{i'i zalonaer usually p'roviaes netfer al are onan the 
c 1 1 r e s n !■ n d iz. j s Z' f Z c a 1 end e r 
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Tne German Publisned Application DE 4 3 12 -'^o aescrit-es a 
sh'ie salenoer wioh a smLaller shoe width and ohus alsc. a 
shirter glazing zone tnan m one ar-o ve- o 1 1 ed solution. In 

calender, twc^ calenaenng nips can ne fitted against th^ 
backing roll, and the strap, surrounding one snoe is 



this 
san^e 

similar to the ro:i jacket 

tw: zines m tne mo'vmg direcoieoi cf 
tne press power of tne zeoies aaamst 
ad]ustabde ander:endent c> f each otner. 
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Tne airangement accoramg to the mven^ 
cnaracterized oy what is stated m the 
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taracterizin: 
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Paper and boarc whioh oonsist of oiant litres behav. 

""^^^ ^^^^^^ calendering wnen unooatea a^- .Z^ 
coated. In addition, the c ' 

by the moisture content or 

ca:.enderina is usuall\ 



aienaering is essentially affect, 
^ne material 



^a^, v;nerefore 
-y cieoompanied bv mLC'istf^^e '-,----^>"-^ - ■ ■ 
treated :na.erial . By i.eans of tne ir^er^r^\nZe'X r^^^ 
'"'^"^'^"^ exploxtea, cnereoy achxev:ng pacer ana 

especially board having bette- or ^ - ^ n h ^ 1 . - - ^ ^ ■ 

d -.--e^ cr^.^^ab^li ana strenath 

prcnert iestha^rrf=i\'i.-Mic-i-' 

.nc.. prenousl.,. ^.s regards board and a].- ^he 

thickest grades of paper, a change 
calenderina essentially affects 
the material m ' 
cf particular a( 



o e n s 1 1 \' a u r 1 n ^ 
tne strength properties 
tne aDove-aescriccG manner, wherefore i 
icvantage to be arle to cent 
process during tne -^^-^ 
accrrdance with tn 
materials . 
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A wee tnus precal endered, tnen, is charac-^>-, -e.- a-^d 
surface snoorhness while its flexural strengtn regain/ al.o^^ 
at Its m.t.al level. When tne web surface is smr.n-- 
sealed pr.or .c tne coatxng step, the amount of cat^rg^^iv 
applxeo can be essentially reducea or, corresc^cncmal-/ the 
pr.ntab.li.y of .ne end .rcouct can ce i.p.oved, even\o a 

^"^^^^^^^ ^^^t described m WC 96/Z&609 wi.nou. .o^in. 
.he f_exural strength or "oulkmess" cf tne web. 

' c.enaer, the awe i 1 tin.e m ^he ni. 

(tne nip time) can oe optimized witncut chanoma the cthe^ 
p.:,ess concitions. In tne present cintext, . lon.-nip 

' "^^^^"^ ^--^ - ^-g^- exceeding 50 ... 

Nip ..ength" is the length over which tne treateo w^. 
suoiected to a pressing influence. N^p ^.r^.^,..-^ 

tne -enath cf the --in e -, --i-v, ^-^ , , ^ 

..^p e.g. ^u-... tnat tne nip di-.-id^-, e r 

20 ^^^^ - = - tne trav.llin^ 

tr'^'^'^ '''^ Of the sectors tcward^ 

the racking rol] eemg i naepenoen 1 1 y centre 1 lable . Such a 

construction also makes no-s^-'-ir t- ■ 

• "Iter tne nio lenath 

stepwise by removm. the press power of the out.rmos^ 

"^^^ ^^^^'^^^ - -i-=ted accoramg to tne desired 
calendering effect. In the solution or the present invention, 
^ par _ treatoo witn a calender 

navmg a nip lenath cf r.n -., --o ^r- 

" - ■- -PP-yina a speed --^ 

-^c-_... „^re, a nip time of 

- .:U ms IS thus obtained. 
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In the case of b-~r ~ ~ i -^^^ ^ 

_ . . ^r:e otner nand, markedly 
-rea.er forces m the surrao-. a---r- 

occur than is the case r:r so r t c a ^ .^^h. ... 

provide an aavantaaecn- .--r. -^^ 
-~ ^ ^ . . , . ■ - 

■ - -^^ -.1 an .": a r r r a n " ' ' ^ ^ ~. *- _ 
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cajenaoririg step is tc irio" 



whereby nhe aim dur ma the f ma 
the coating mix the surface of the r-ase v;ec and tc aiiq 
the coating mix particles. Sucn alignment is achieved fcv 
means oi a nelt salender supported Dy a. bac-mg roll or by 
shoe calender navmg a very short shoe. Tne length o 
s h c ■ e should not exceed 50 mir. . 
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The result of the calendering can also oe affected by the 
material of the bacKing roll, m othe- woros, nv using a so 
or a hard basking roll. Tne material of tne oasKinc roll is 
selected m accordance with the type of nip, the oelt 
material, and tne requirements set r^y the manufactured 
product. The invention can be applied to ooth on-line and 
off-line machines . 

Usually, boara and paper are coated m tne same fashion on 
both sides, but e.g. when manufacturing packing ooard, it m 
be necessary to coat only tne siae of tne wen or to prepare 
different roat fcr each siae of the web. In sucn a case it 
possible to perform the calendering differently for the 
different sides of the web. Usually, heated rolls are used 
caienaering m order to t^roduse a thermomechani ca 1 impact, 
but m some cases even ccla rolls may be used at least for 
treating one of the sides of the web. An advantage provided 
by shie calenders is that the web may be taken to r'\ 
calender m a considerably wet state. This i^ 



)ene t : 



parti sularlv m 



)n- 



.me machines 



